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1 INTRODUCTION 

1.1 Background 

Monitoring, evaluation, reporting and improvement (MERI) are integral components of natural 
resource management (NRM) programs. These activities provide approaches to assess the impact, 
appropriateness, effectiveness, efficiency and legacy of policies and programs and a process to 
promote accountability (Australian Government, 2009).  

MERI provides a framework for assessing progress towards the aim and targets of the Corner Inlet 
WQIP over time. It provides opportunities to improve program and project design and delivery and at 
key decision points throughout the life of a plan. 

1.1.1 Purpose 

The purpose of the MERI plan is to demonstrate the process for monitoring and evaluating the extent 
to which the targets of the Corner Inlet Water Quality Improvement Plan (WQIP) are being met. The 
MERI plan will: 

• Document the program logic. 

• Identify assumptions and assess risks related to this program logic. 

• Identify measures to address those risks. 

• Identify and address key evaluation questions. 

• Identify and address monitoring requirements. 

• Provide a framework for reporting on progress towards agreed targets  

• Support an adaptive management approach to the implementation of the WQIP. 

1.1.2 MERI stages 

 

The Australian Government (2009) states that program logic captures the rationale behind a program, 
probing and outlining the anticipated cause-and-effect relationships between program activities, 
outputs and longer-term outcomes.  

There are four key steps in MERI planning as described in Australian Government (2009). These are: 

1. Development of the Program Logic  
2. Monitoring 
3. Evaluation and reporting 
4. Improvement and adaptive management 

Further information on these steps can be found at http://nrmonline.nrm.gov.au/catalog/mql:2338  

2 Program logic and assumptions 

2.1 Program logic for the Corner Inlet WQIP  

The program logic for the WQIP is consistent with the four steps outlined aboveand is also consistent 
with the proposed directions for the development of the West Gippsland Regional Waterway Strategy. 
An overall view of the program logic to describe what is required to achieve agreed water quality 
objectives for the Corner Inlet WQIP is shown in Figure 1. Furthermore, a more detailed view of 
program logic based on the INFFER analysis is shown in Figure 2. This view of program logic clearly 
shows the links between the threats to Corner Inlet and all the factors that need to be considered  to 
develop a rigorous and sound approach to protect it. As such the detailed program logic  integrates 
the causal links in protecting the values of Corner Inlet in a transparent and comprehensive picture. 

 

http://nrmonline.nrm.gov.au/catalog/mql:2338
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Figure 1 Program logic for Corner Inlet and Nooramunga WQIP 

 

The Program Logic (simple and detailed) for the Corner Inlet WQIP is described in Section 6 of the 
main document.
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Figure 2 Detailed Program Logic based on the INFFER analysis. 
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2.2 Program logic assumptions and dealing with uncertainty 

Monitoring and evaluation of environmental and natural resource projects  is often undertaken  
primarily for reporting and accountability purposes. While this is important it is crucial not to overlook 
the role played by monitoring and evaluation to learn from the project and improve its delivery of 
outcomes over time – i.e. adaptive management. 

Adaptive Management 

Adaptive management is a structured, iterative process of decision making in the face of uncertainty, 
with the aim of reducing that uncertainty over time through monitoring the ecosystem that is being 
managed. It should be more than just trial and error – it should involve systematic efforts to learn and 
improve. 

Adaptive management is about information: collecting information, analysing its significance and 
implications, and responding to it. From this perspective the the key purpose of monitoring is to learn 
from the information collected so that the project of plan can be improved. This learning should be 
purposeful and directed towards improving the project or plan. 

This WQIP focuses on the achievement of water quality objectives that will protect the condition of the 
water quality dependant values of Corner Inlet. In an adaptive management approach implementing 
the Works Program and reporting against implementation  is not sufficient. A useful way to think about 
monitoring for adaptive management is that its role is to update the evidence and models that were 
used to conduct the original project assessments. 

 
The process for developing the program logic has identified the assumptions that underpin the 
implementation and adaptive management of this WQIP. 
The following categories of assumptions have been identified. 
 

1. Relationships between asset values and sediment and nutrient levels 

Central to the WQIP is an assumption that current levels of sediment and nutrient input to the Corner 
Inlet Ramsar site are having a deleterious effect on its values, especially the extent and condition of 
seagrass communities that support important bird and fish populations and are pivotal to key 
ecological processes. 

2. Effectiveness of direct works on nutrient and sediment loads. 

The principal on ground works identified in the WQIP relate to traditional fencing activities for 
waterways, gullies and drains, and a suite of BMPs for dairy and grazing enterprises. Assumptions 
about the technical feasibility and effectiveness of these activities, based on best available science 
and expert opinion, have been made as inputs to both the bioeconomic modelling and the INFFER 
analysis in the belief that they will be effective in reducing sediment and nutrient loads to Corner Inlet 
at the scale required to meet the targets. 

3. Landholder adoption and costs 

The direct works outlined require implementation by private landholders on agricultural land, 
principally dairy, beef and sheep enterprises as well as actions for forestry and urban areas.  

Currently only one of the many activities is profitable and therefore adoption will invoke costs to 
farmers. We have assumed that long term stewardship payments will be required to off-set the 
opportunity costs of lost production and achieve the scale of adoption required to meet the sediment 
and nutrient reduction targets of the WQIP. The selection and design of policy tools, such as 
incentives and extension has been based on assumptions relating to the level of public and private 
net benefits of these activities. 

4. Implementation risks 

A series of risks have been identified and quantified in the INFFER analysis that relate to the ability of 
the plan to meet its targets and overall aim. These risks include;  

• Socio-political factors  

• Likelihood or future funding 

• Maintenance costs required to maintain the benefits delivered by direct works
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Table 2 Program Logic assumptions, risk assessment and adaptive management response 

Project logic assumption Assumption factors Consequence 
if assumption 
is 
significantly 
wrong 

Likelihood 
that 
assumption 
could be 
significantly 
wrong  

Risk Adaptive management response   

Relationships between asset values and sediment and nutrient levels 

Current levels of sediment and 
nutrient input to the Corner Inlet 
Ramsar site are having a 
deleterious effect on its values, 
especially the extent and 
condition of seagrass 
communities that support 
important bird and fish 
populations and are pivotal to key 
ecological processes. 

 

Water Tech (2008 & 2011), Alluvium 
(2008), CEC (2008) & Hindell et al. 
(2009) adequately assessed 
nutrient & sediment impact in 
seagrass loss areas 

Major Possible High • Establish catchment water quality monitoring 
(WT 2008, Kirkman 2013).  

• Include event based water quality monitoring 
(WT 2008). 

• Remote sensing mapping of Monk et al. 
(2011) & Pope et al. (2013) form the 
baseline against which future change is 
assessed & be extended to cover the entire 
area of CI&N  (Kirkman 2013). 

• Implement water quality monitoring program 
over seagrass beds in CI & N (Hindell et al. 
2009, WT 2008) 

Reducing annual sediment & 
nutrient loads from catchment 
sources will lead to an 
improvement in the condition  & 
extent of seagrass in Corner Inlet 
and Nooramunga 

Nutrients & sediments are the 
primary driver of seagrass loss. The 
catchment modelling available 
provides only average annual 
nutrient and sediment loads. Whilst 
annual loads are a useful start they 
are unlikely to provide strong causal 
links with seagrass health and loss. 

Major Probable High • Investment in finer temporal scale 
monitoring and modelling to ascertain 
nutrient concentration and load causal links 
with seagrass extent and condition. 

That the improvement of water 
quality within Corner Inlet and 
Nooramunga will be beneficial to 
the overall Ecological Character 
of the Ramsar site 

It is assumed that poor water quality 
is impacting on many of the values 
within the Corner Inlet and 
Nooramunga Ramsar site, such as 
saltmarsh and mangrove 
communities, migratory birds and 

Major Improbable Moderate • Monitoring requirements outlined for the 
protection of the Ramsar site through the 
Ramsar management plan (included within 
the Regional Waterway Strategy) should aim 
to pick up any significant changes to the 
Ecological Character beyond the limits of 
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Project logic assumption Assumption factors Consequence 
if assumption 
is 
significantly 
wrong 

Likelihood 
that 
assumption 
could be 
significantly 
wrong  

Risk Adaptive management response   

the region’s fishery, and therefore 
improvements to water quality 
should benefit the range of values. 

acceptable change. 

That N, P and sediment are 
equally important in maintaining 
the values of Corner Inlet and 
Nooramunga (esp. seagrass) 

Given that ecologists could not 
confidently say that a particular 
pollutant (e.g. sediment) was more 
important than others, the costs of 
meeting targets are only predicted 
to be achieved through meeting the 
most expensive pollutant (N) 

Moderate Possible Moderate • Investment into developing stronger cause 
and effect relationships between seagrass 
and pollutants is required. 

There has been substantial loss 
of Posidonia seagrass cover in 
Corner Inlet (Poore 1978, Roob et 
al 1998, Ball et al. 2010) 

Aerial photo based mapping without 
ground truthing has identified 
species correctly & the errors are 
not excessive (Monk et al. 2011, 
Mount & Ogier 2011, Pope et al. 
2013) 

Moderate Possible Moderate • Seagrass loss in Corner Inlet and 
Nooramunga since the 1970’s cannot be 
quantified (Kirkman 2013). It is 
recommended that the remote sensing 
mapping of Monk et al. (2011) & Pope et al. 
(2013) form the baseline against which 
future change is assessed & be extended to 
cover the entire area of CI&N  (Kirkman 
2013). 

Effectiveness of direct works on nutrient and sediment loads. 

That there are limitations to the 
E2 model but it is sufficient to 
inform the development of WQIP 

E2 is acceptable for average annual 
catchment loads and was the only 
available catchment model within 
the timeframe. It is very coarse and 
does not account for land 
connectivity to waterways very well 
nor soil and hydrology. The E2 

Major Probable High • Given the acknowledged limitations of the 
E2 model, we are not overly confident about 
the precision of actions within 
subcatchments that the optimisation results 
imply. We know that farm heterogeneity and 
nutrient ‘hotspots’ will exist within 
subcatchment and these could not be well 



 

August 2013 v2   8 

Project logic assumption Assumption factors Consequence 
if assumption 
is 
significantly 
wrong 

Likelihood 
that 
assumption 
could be 
significantly 
wrong  

Risk Adaptive management response   

model outputs had to be retrofitted 
to new land use information 

considered. 

• There is an acknowledged need for finer 
scale modelling if we are to have more 
targeted investment in future. This finer 
scale modelling needs to better capture 
attenuation, gully and streambank 
processes, paddock/farm losses, farm 
heterogeneity and likely hotspot areas. 

That dairy and beef land uses 
were captured adequately 

Expert and local stakeholders were 
used to identify agricultural 
landuses at a property/ parcel scale 
and  a new land use layer was 
developed from this to show current 
agriculture in the catchments 

Moderate Improbable Low • The land use mapping is much better than 
previously, but it  will not capture future 
movements in and out of dairying. It also 
does not capture known farm heterogeneity. 

• Using updateable land use information and 
ensuring  the method enables identification 
of dairy, beef and non-commercial farms 
adequately is important. 

That representing dairy and beef 
farming systems as single farm 
types applied across the 
catchment is sufficient. 

Expert workshop undertaken 
involving industry experts to inform 
the formulation of one 
representative beef and one 
representative dairy farm. We were 
able to expand the dairy farms to 4 
system types based on work in a 
neighbouring catchment for the 
optimisation results, but only a 
single dairy system was assumed 
as the base-case. We know we 
have not captured heterogeneity 
sufficiently well. If heterogeneity 
were captured better then cost of 
meeting nutrient targets would be 
significantly reduced. 

Major Probable High • Commitment to finer scale linked farm-
catchment modelling including sufficient 
capture of the heterogeneity of dairy and 
beef grazing systems (investment in 
research) is the best way to develop a 
stronger information base upon which to 
make investment decisions. 

• There is a need to capture the amount of 
variation in farm nutrient surplus and 
intensity of both current and possible future 
farming systems scenarios. 
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Project logic assumption Assumption factors Consequence 
if assumption 
is 
significantly 
wrong 

Likelihood 
that 
assumption 
could be 
significantly 
wrong  

Risk Adaptive management response   

That the effectiveness (i.e. 
predicted benefits) of BMPs is 
sufficiently accurate. 

Expert opinion was used to assess 
current practice and effectiveness of 
BMPs. Estimates were conservative 
and checked against other 
published material. There is almost 
no data on BMP effectiveness and 
this is the best information we have 
(as identified in Appendix 1.2 of 
Roberts et al. 2012) 

Moderate Possible Moderate • Refining BMP estimates with additional 
expert opinion would be worthwhile every 
few years as practices change. 

• Furthermore effectiveness will vary 
significantly across soil types and farm 
management practices. Effectiveness is 
highly context specific and so investing in 
field research is unlikely to be worthwhile in 
terms of being able to capture the 
heterogeneity of farm x soil x climate x 
current v BMP scenarios. 

That the contribution of gully and 
streambank erosion is sufficiently 
well captured. 

There was limited information on 
gully length and activity in Corner 
Inlet and Nooramunga catchments. 
We extrapolated information from 
the Latrobe catchment (Olga Vigiak 
research as part of Accountable 
Dairy project) and checked this with 
local field data from DEPI. As such 
gully work is the best we can do, but 
the confidence levels are not high 
given the limited information base. 
Information on stream bank erosion 
was sourced from Alluvium (2008), 
which was referenced in the E2 
model.  Waterway and streambank 
information was assessed initially 
using the hydro layer and updated 
with local knowledge (M. Dickson). 

Moderate Probable High • There is significant room for improvement in 
assessing lengths of treated and untreated 
gullies and streams and the impact of 
treatment on pollutant reduction. 

• A combination of field sampling, rapid 
assessment using aerial photography, local 
knowledge and LIDAR if appropriate would 
help and has been applied to a limited 
extent. 

• Better validation of the gully and stream 
bank modelling would also be useful. 
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Project logic assumption Assumption factors Consequence 
if assumption 
is 
significantly 
wrong 

Likelihood 
that 
assumption 
could be 
significantly 
wrong  

Risk Adaptive management response   

That the agricultural BMPs 
identified are appropriate 

BMPs were identified by experts 
and checked with published 
information. They represent best 
available current information 

Minor Probable Moderate • If farming systems and practices change 
significantly then  the BMPs and  
effectiveness estimates should also be 
updated. 

The EMC and DWC used in the 
E2 modelling are appropriate for 
the land uses in Corner Inlet and 
Nooramunga catchments 

Literature supported the use of 
these values, some field testing at 
limited sites, model calibrated well. 
The limitations of the E2 modelling 
itself are described above. 

Moderate Possible Moderate • EMC and DWC are calibrated to monitoring 
data and adequately  estimate loads. It is a 
simple and relatively inflexible approach. 
The approach is not well suited to finer scale 
modelling approaches. Further investigation 
into the impacts of forestry land use is 
recommended to ensure that operations 
within Corner Inlet and Nooramunga 
catchments is captured using local data.  

E2 and hydrodynamic model was 
applied appropriately and 
calibrating appropriately  

Appropriate experts were used to 
develop the model, using technical 
panel overview. Extensive checking 
against literature and some field 
testing assisted calibration. The 
model appropriately applied with the 
available information. 

Minor Possible Low  

That the modelled forestry loads 
are accurate  NOTE: 
Consequence, likelihood and risk 
all N/A because we have not used 
forestry loads in this WQIP, 
Bracketed words indicate what 
could have been risks if we had 
used forestry loads 

Forestry loads were assumed as 
constant and simply based on EMC 
and DWC values and area of 
forestry in the catchment.  

N/A (Moderate 
if we had 
taken forestry 
into account 

N/A (Likely) N/A 
(Moderate) 

• Verification of forestry loads is required, 
along with better understanding of practices 
implemented by forestry operators. 

• Note that because the Technical Panel, HVP 
and the project team all have doubts about 
the foresty loads,  we have assumed all 
nutrient load reduction must be met from 
agriculture. 
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Project logic assumption Assumption factors Consequence 
if assumption 
is 
significantly 
wrong 

Likelihood 
that 
assumption 
could be 
significantly 
wrong  

Risk Adaptive management response   

Landholder adoption and costs 

That estimated costs associated 
with agricultural BMPs are 
appropriate 

INFFER assumes that farmers will 
need to be paid the full opportunity 
cost of lost production, and if targets 
can’t be met by BMPs then land use 
change to more extensive systems 
(dairy to beef or beef to forestry) will 
be required. We have assumed 
costs are long-term average annual 
opportunity costs over a 20 year 
period.  Costs were assessed using 
work of Kerry Stott's from the 
Accountable Dairy project (see 
Appendix 1.2 of Roberts et al 2012) 
which was the best available. A 20 
year annual average cost is a 
reasonable assumption if the scale 
of adoption required is large (which 
it is to achieve measurable targets).  

Moderate Possible Moderate  

• Separate out upfront and on-going costs and 
update costs as required. Account for farm 
heterogeneity if possible. 

• Improvements could be made to costing by 
separating upfront and maintenance costs 
(currently both are lumped in the 20 year 
annual average). Accounting for farm 
heterogeneity and using market-like 
mechanisms (e.g. nutrient trading schemes) 
could also significantly reduce costs. 

Landholders will be willing to 
implement on ground works and 
best management practices 
identified for the priority 
catchments 

Implementation will be supported by 
engagement programs that aim to 
increase participation. Social 
research identified strong 
community willingness to support 
key NRM values. Social profiling 
identified trusted messengers as the 
model for engagement which will 
inform the delivery process. 

Major Possible High • Formal evaluation and anecdotal experience 
with the Implementation Plan to understand 
whether willingness declines with increasing 
need for scale of adoption. 
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Project logic assumption Assumption factors Consequence 
if assumption 
is 
significantly 
wrong 

Likelihood 
that 
assumption 
could be 
significantly 
wrong  

Risk Adaptive management response   

Other costs needed in the 
INFFER analysis are sufficiently 
accurate 

INFFER requires all project costs 
(e.g. program management, 
support, research, monitoring) to be 
specified. 

Moderate  Possible Moderate • Include costs as accurately as possible and 
update as required over time. 

Implementation risks  

That the WQIP includes all 
important elements required by 
the Australian and Victorian 
governments. 

WQIP has been developed following 
the National Framework 
requirements and aligned to the 
requirements of the regional 
waterway strategies. It is a national 
biodiversity hot spot and Ramsar 
site 

Moderate Improbable Low • WGCMA to oversee the implementation of 
the plan and develop funding applications 
aligned to the requirements of the funding 
bodies. 

That sufficient funding will be 
provided to achieve outcomes 
and implement the WQIP 

Maintaining environmental benefits 
requires long term funding and will 
not be achieved without much larger 
levels of funding than currently 
allocated. 

Major Probable High • Lobby governments about the importance of 
long-term funding. Be upfront about the fact 
that values are unlikely to be able to be 
maintained otherwise. 

That forestry in the catchment is 
managed in accordance with the 
Code of Practice for Timber 
Production 

Discussions with operators and 
local government provided 
information on extent of compliance.  

Moderate Possible Moderate • The plan will recommend that audits of 
forestry operations against the code be 
undertaken. The plan will recommend 
partnerships to ensure that prioritisation of 
catchment work align with forestry 
harvesting plans, where possible. This will 
minimise WQ impacts at the key times. 



 

August 2013 v2   13 

Project logic assumption Assumption factors Consequence 
if assumption 
is 
significantly 
wrong 

Likelihood 
that 
assumption 
could be 
significantly 
wrong  

Risk Adaptive management response   

That the Code of Practice for 
Timber Production adequately 
addresses capture of sediment 
and nutrients from forestry 
activities. 

The Code has been reviewed on a 
number of occasions since its 
development. However, some 
forestry operators within the 
catchment state that they go beyond 
the requirements of the Code for 
their best management practices. 

Moderate Possible Moderate • As above. Twice yearly catchment condition 
reporting and assessment of water quality 
will capture water quality and this can 
discussed along with harvesting data to 
assess whether there are issues within the 
catchment.  

That urban land use will continue 
to be a minor contributor of 
sediment and pollutant loads 

That population increases will not 
be substantial as identified through 
the Victoria in the Future population 
predictions. 

Minor Improbable Low • Need to have an updateable land use layer 
and check it very few years (VLUIS). 

That the environmental and 
community values of Corner Inlet 
and Nooramunga and associated 
seagrass with the health of the 
site including the fishery are of at 
least equal importance to that of 
agricultural production and 
population expansion. 

The value of Corner Inlet and 
Nooramunga is nationally and 
internationally recognised as being 
of very high value. Dairy and beef 
production is very important but 
needs to be conducted in ways 
which off-site impacts do not 
damage the asset further. Given the 
dairy trends towards intensification 
as well as human population 
expansion the asset is under 
continued threat and thus needs to 
be managed. 

Moderate Probable High • Engagement of agricultural industries, 
particularly dairying is important. 
Engagement of governments to provide 
adequate funding to realistically protect 
environmental and community values is 
required at levels well beyond those 
currently allocated. Improved enforcement 
and compliance with regulations to manage 
diffuse source pollution are also required to 
limit nutrient losses from agriculture.  
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3 Monitoring and Evaluation 

The Corner Inlet WQIP describes the nature and scale of actions required to achieve specific nutrient 
and sediment targets, within a given time frame (20 years) to protect and enhance the key values of 
the site. Direct actions are largely focused on agricultural land through adoption of BMPs and 
traditional activities including waterway and drain fencing and gully remediation. 

It is proposed that monitoring and evaluation focus on the following elements: 

1. Enabling and engagement actions 

• To what extent has knowledge and understanding improved? 

• To what extent has this knowledge contributed to plan coordination, stakeholder engagement 
and practice change? 

• Has new improved knowledge informed enabling and supporting actions? 

2. Practice change 

• What is the scale of uptake of the direct works actions by landholders and responsible 
agencies?  

• What is happening to factors influencing adoption of these works, such as costs, knowledge 
and attitudes? 

2. Effectiveness of actions 

• What is happening to catchment loads of nutrients and sediments as a result of the practice 
change? 

3. Environmental outcomes 

• What is the impact of reduced sediment and nutrient inputs to Corner Inlet on the key values 
(e.g extent and condition) of the Ramsar site? 

It is important to acknowledge that the activities that are the focus of the WQIP occur within a broader 
socio-economic and ecological context. Other drivers, including possible land use intensification, 
demographic shifts, public land management and climate change will influence the elements 
described above and will need to be considered when addressing the key evaluation questions. 

In addition, the development of the WQIP has revealed a series of key knowledge gaps to be 
addressed by further research and investigation work. As these gaps are addressed, improved 
knowledge and understanding will need to be integrated into monitoring and evaluation activities as 
appropriate. 
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Table 3 Key evaluation questions and evaluation methods for the Corner Inlet and Nooramunga WQIP 

 

Key Evaluation questions   Sub evaluation questions 
(Questions relating to 
assumptions) 

Data source  Evaluation methods and 
frequency 

Practice Change  1.1 What is the level of uptake 
and implementation of the 
proposed actions (direct 
works and BMPs) by 
landholders?   

1.1.1 How effective has delivery of 
extension activities been? To what 
extent has this led to adoption of 
BMPs?  

CMA and stakeholder 
knowledge. 
 
DEPI, Dairy Australia and 
Landcare Officer 
feedback, Participant 
Survey. Project reports on 
participation. 

Implementation reviews 
annually, targeted surveys and 
landholder interviews 

1.1.2 Scale of adoption of BMPs in terms of 
level/% of landholder participation and 
area of land involved. 

1.1.3 Achievement of management action 
implementation   

1.1.4 To what extent have landholders 
maintained BMPs and direct works on 
land managed under agreements?  

1.2 What is happening to 
factors influencing adoption 
of these works, such as 
costs, external factors, 
knowledge and attitudes? 

1.2.1 Are there any new or emerging 
issues, regulation or practices which 
have significantly landholder 
behaviour? 

CMA and stakeholder 
knowledge 

CISC review annually 

1.2.2 To what extent did any external 
factors /significant political or social 
events within the catchment affect 
landholder adoption? 

CMA and stakeholder 
knowledge 
 

CISC review annually 

Effectiveness of 
works 

2.1 What is happening to 
catchment loads of 
nutrients and sediments as 
a result of the practice 
change?  

2.1.1 Are water quality trends moving 
towards the long term targets? 

Water Quality Monitoring 
Data (Waterwatch, 
Victorian Water Monitoring 
Network, event based 
monitoring) 
 

, Review of data (short and 
long term), Catchment 
condition report data summary 
every two years 
 

2.1.2 Have sediment/nutrient loads 
changed differentially in some areas 
(e.g. Corner Inlet/Nooramunga) and is 
this correlated to practice change? 

2.1.3 Have there been any significant 
climatic events such as drought, flood, 
fire within the catchment that have 
affected the sediment/nutrient loads? 

Bureau of Metrology data, 
CMA and stakeholder 
knowledge 

Review of climatic and 
catchment events every 2 
years as part of catchment 
condition report. 

Environmental 
outcomes 

3.1 What is the impact of 
reduced sediment and 
nutrient inputs to Corner 

3.1.1 What changes have been observed in 
the condition and extent of seagrass 
within the Ramsar site? 

Refer research program  
CISC review of research 
program results  
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Key Evaluation questions   Sub evaluation questions 
(Questions relating to 
assumptions) 

Data source  Evaluation methods and 
frequency 

Inlet on the key values (e.g 
extent and condition) of the 
Ramsar site?  

3.1.2 To what extent can these changes be 
attributed to changes in nutrient and 
sediment input levels? 

 
Refer research program 

3.1.3 If the extent has changed, is the 
change correlated to high priority 
areas (river outlets) identified within 
the WQIP? 

 
Refer research program 

 3.1.4 Has the Corner Inlet Ramsar Site 
stayed within the Limits of Acceptable 
Change, as identified within the 
Ecological Character Description? For 
seagrass and other key values 

Ramsar Reporting 5 yearly  

3.2 What, if any, unanticipated 
positive or negative 
changes or other outcomes 
have resulted? 

3.2.1 What is the nature and extent of 
additional waterway and catchment 
benefits that have resulted from the 
plan's implementation? 

ISC, Waterwatch and 
EstuaryWatch Data, Fish 
Surveys, Ramsar Reports, 
Catchment Condition 
Reports 

Field survey, literature review, 
ISC 6 years, Waterwatch data 
every 2 years, Catchment 
Condition Reports (5 yearly) 

3.2.2 What is the nature and extent of any 
negative changes associated with 
implementation of BMPs and direct 
works? 

CMA and stakeholder 
knowledge 
CISC 

Survey, Field Survey, 
Literature review 

3.3 What is the understanding 
of cause and effect 
relationships between 
nutrients/sediments and the 
key values of the Ramsar 
site 

3.3.1 Has the link between 
nutrients/sediment and seagrass 
loads and the condition and extent of 
seagrass communities been more 
clearly established? 

Refer research program CISC review of research 
program results 

Enabling 
actions/stakeholder 
engagement 

4.1 How has knowledge and 
understanding of catchment 
issues supported 
implementation of the plan? 

4.1.1 What has been the change in 
landholder understanding and 
attitudes towards the link between 
land management and impacts on the 
values of Corner Inlet 

CMA and stakeholder 
knowledge 
Social research (repeat 
study from 2008 
/2010benchmark) 
 

Implementation reviews 
annually, targeted surveys and 
landholder interviews 

    What has been the change in general 
community understanding of 
catchment issues, water quality and 
the environmental values of the 
Ramsar site? 

Targeted surveys 



 

August 2013 v2   17 

Key Evaluation questions   Sub evaluation questions 
(Questions relating to 
assumptions) 

Data source  Evaluation methods and 
frequency 

 4.2 Is the governance and 
coordination approach 
appropriate for the ongoing 
implementation of the 
Plan? 

4.2..1 Were the roles and responsibilities 
identified within the plan appropriate? 

CISC CISC and partner dialogue 

 4.3 To what extent has the plan 
aligned with the needs of 
the stakeholders? 

4.3.1 Did the plan provide the basis for 
adequate levels of investment into the 
catchment? 

Data on amount of funding 
received for 
implementation 

Financial reporting, listing of CI 
& N in priority documents (bi 
annually) 

   4.2.2 Did the plan support improved 
engagement with  industry partners -  
Dairy, Beef, Forestry etc 

CMA and stakeholder 
knowledge 

CISC review 
Industry partners 
survey/dialogue 
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Table 4 Monitoring activities (not captured in the research program) for Corner Inlet WQIP 

Monitoring activity Frequency 

End of catchment continuous water flow monitoring for 
priority catchments (at least) and all catchments 

Continuous 

In-situ water quality monitoring in priority catchment Bi monthly 

Event based water quality monitoring in priority 
catchment 

Event based 

Marine water quality monitoring at key seagrass beds Annual, and event based 

Waterwatch monitoring in priority catchments Monthly, and event based 

Collection of output data from on ground and 
engagement programs including spatial reporting of 
output data 

Milestone and Annual reports 

Stream flow monitoring for priority catchments Continuous 

Social benchmarking – capturing communities beliefs, 
perceptions, values, drivers, barriers and 
understanding of Corner Inlet and Nooramunga and 
the Corner Inlet Connections Program 

Every five years 

Reporting and communicating the outcomes from the WQIP implementation is essential to ensure 
that the legacy of the Plan continues. Reporting activities have been identified in Table . In summary 
the key reporting mechanisms for the WQIP are: 

• Catchment condition (focus on water quality against SEPP) reporting every two years  

• Implementation review summary every year 

• Mid-term review 

• Final review 

• Reporting to funding bodies as required by their programs 
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4 Improvement 

The Corner Inlet Steering Committee will oversee the implementation of the WQIP. It is also 
recommended that a Technical Panel take a strategic overview of the implementation of the Works 
Program ensuring continued reference to the program logic and development of conceptual 
understanding of the causal links between seagrass health, water quality and catchment impacts. The 
process for delivering against the plan will include regular structured meetings/ workshops to reflect 
on program, and what is, and is not working to improve delivery. In addition formal reviews will be 
held mid-way through (2017) and at the end of the implementation period (2021). The reviews will 
document: 

• actual results against expectations, 

• provide evidence of the management outcomes, 

• assess the quality of information; and 

• capture lessons learnt. 

5 Key research activities 

The Corner Inlet WQIP has been developed using the best available information. As identified above 
a conceptual model linking seagrass health, water quality and catchment impacts underpins the 
program logic for the Plan. It is essential that the knowledge unpinning the anticipated cause- and 
effect relationships in the program logic is improved. During the development of the Plan, key 
research activities have been identified to further improve understanding of the factors impacting on 
seagrass health within Corner Inlet and Nooramunga.  These are presented in Table .- 7
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Table 5. Seagrass Condition and Extent Research Priorities  

Seagrass Condition and Extent Research Priorities 

No.  Major aim Specific action Review of previous studies 
R1 Establish a baseline of 

seagrass extent against which 
future Corner Inlet & 
Nooramunga change is 
assessed (Stevenson & 
Pocklington 2011, Kirkman 
2013) 

Extend the remote sensing mapping 
of Monk et al. (2011) & Pope et al. 
(2013) to cover the entire area of 
CI&N (Kirkman 2013) 

 

R2 Determine historical seagrass 
cover 

Take sediment cores and date for 
fibre identification throughout the 
inlets to determine where seagrass 
used to grow (Kirkman 2013).  

Review Poore (1978) and CEC (2008) 
core fibre results and to assist in 
choosing sites. 

R3 Determine appropriate 
measures for condition 
monitoring of all seagrass 
species at the bed level. 

Review the Adelaide Water Study 
(Fox et al 2007) and Ball et al. 
(2010) 

R3 needs to be done before R4 as it 
will inform the requirements for R4. 

R4 Establish fixed monitoring sites 
in seagrass beds in Corner 
Inlet and Nooramunga 
(Stevenson & Pocklington 
2011, Kirkman 2013) for long 
term monitoring of: 

Seagrass bed condition  

Edge extent change both intertidal 
and subtidal, shallow and deep bed 
edges 

Edge species identity (Monk et al. 
2011) 

Very accurate monitoring of bed 
height, to assess if beds are 
accreting (Hindell et al 2009, 
Kirkman 2013). 
 

Review results of Poore (1978) & CEC 
(2008). 

Establish position of CEC cores on 
most current mapping (Pope et al 
2013). 

Assess with improved bathymetry from 
WT (2008) & Monk et al (2011). 

Bed fragmentation. Examine 
relevant imagery (e.g. Google 
Earth) 

Review Ball et al (2010) survey. 

Water quality over seagrass beds 
including NO3, PO4, salinity, 
turbidity (Secchi disc), PAR (Hindell 
et al. 2009, WT 2008). Include event 
based monitoring (WT 2008). 
 

Review EPA's 5 years of monitoring 
data for Tarra & Franklin (EPA 2010). 

Reassess Water Tech 2008 data 
against EPA's 2010 estuary water 
quality guidelines. 

Review water quality finding from Water 
Tech (2008 & 2011), Zavadil et al 
(2008), CEC (2008) & Hindell et al. 
(2009) in light of Adelaide Water 
findings (Fox et al 2007). 

Sedimentation  (Kirkman 2013) and 
resuspension rates (CEC 2008) 

Review sites & results of CEC (2008) 

Invest in research in 
hyperspectral remote sensing 
condition monitoring with 
ground truthing for CI & N wide 
condition monitoring (Warry & 
Hindell 2009, Monk et al 2011, 
Mount & Ogier 2011). 

Conduct baseline sampling across 
CI & N 

Review current best practice 
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Table 7. Ecological Linkages Research Priorities  

 

No.  Major aim Specific action Review of previous 
studies 

R5 Implement targeted research of 
seagrass extent and condition in 
Corner Inlet and Nooramunga to: 
 
 
 
R5. Further our understanding of the 
ecology & drivers. 
 
 
 
 
 
 
 
 
R6.Assess if climate change has 
significantly impacted temperature, 
wave climate, storm frequency 
 
R7. Assess if Spartina chemical 
control actions (Fusillade Forte 
spraying) are impacting on seagrass 
beds. 
R8. Assess if residual herbicide use 
within the catchment is impacting on 
seagrass beds 

Test causative links with catchment. Review Hindell et al. (2009), 
Ball et al. (2010), Water Tech 
(2008 & 2011) in light of 
evidence of causes of 
Posidonia loss from Adelaide 
water study (Fox et al 2007). 

Review & implement 
Technical Panel WQ project 
brief. 

Focus on Posidonia bed growth & 
recovery in Corner Inlet and 
Nooramunga.  

Review finding of Adelaide 
Water Study (Fox et al 2007). 

Understand the frequency, cause and 
impact of “Slub” outbreaks 

 

Assess fish communities and seagrass 
bed size 

 

R6 Establish monitoring sites to adequately 
assess this in the future 
 
 

Review BoM data and 
CSIRO climate change 
predictions relative to CI & N. 

R7 Determine if there are any indirect 
impacts, such as on epiphyte grazers 
 
 

Review initial herbicide 
assessment & research into 
impacts since then 

R8  Review likely industry users 
of residual herbicides; review 
existing literature on residual 
herbicides and seagrass; and 
assess movement through 
the catchment and inlet if 
literature indicates that it may 
be a problem.  

 

Table 7. Catchment Management Research Priorities  

 

No.  Major aim Specific action Review of previous 
studies 

R9 Finer scale linked farm-catchment 
modelling.  
There is a need to capture the 
amount of variation in farm nutrient 
surplus and  intensity of both current 
and possible future farming systems 
scenarios. 
Capture of all land use nutrient and 
sediment contributions at a scale fine 
enough for implementation planning. 

Decision on catchment model to be used 
in the future and development of 
appropriate base data to input into the 
model, including more appropriately 
scaled information on: 

- Dairy 

- Beef 
- Forestry 
- Urban diffuse source 

- Urban point source 
- Lifestyle 

Beverly, Roberts and Barlow 
(2013) report to Melbourne 
Water, Water Technology, 
2008 & 2011  

R10 Capture of continuous improvement in 
best management practices for all 
land uses 

Review of BMPs for all land uses, ready 
for renewal of WQIP Collection of 
appropriate data. There is a relatively 
small number of farmers and forestry 
operators and understanding of practice 
could be collected through more 
participatory approach engagement with 
individual landholders. 

Day et al (2012) 
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